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· CASE NARRATIVE- SUPPLEMENTAL 
Work Order# 14-05094-0R 

SAMPLE RECEIPT 

This work order contains seven air filter samples received 05/21/2014. These samples were analyzed for 

Isotopic Thorium and Gross Alpha/Beta. 

CLIENTID 

1037-1/0UTSIDE TRAILER 
I 037-2/0UTSIDE TRAILER 
1037-3/0UTSIDE TRAILER 
9003 7-4/TRANSFER STATION 

ANALYTICAL METHODS 

LABID 

14-05094-04 
14-05094-05 
14-05094-06 
14-05094-07 

CLIENTID 

90037-5/TRANSFER STATION 
90037-6/TRANSFER STATION 
1037B-7/0UTSIDE TRAILER 

LABID 

14-05094-08 
14-05094-09 
14-05094-10 

Isotopic Thorium was analyzed using Method EML Th-01 Modified. Gross Alpha/Beta was performed 

using Method LANL MLR-1 00 Modified. 

ANALYTICAL RESULTS 

Combined Standard Uncertainty is reported at 2-sigma value. 

CORRECTIONS (SUPPLEMENTAL) 

Due to incorrect air volumes used in the calculation of results for sample IDs 1037-1/0UTSIDE 

TRAILER and 1037B-7/0UTSIDE TRAILER, sample results were recalculated using correct air 

volumes. The attached spreadsheet details these corrections. 

ISOTOPIC THORIUM 

Samples were prepared by removing representative aliquots following digestion in mixed acid digestions 

and dilutions as appropriate. Aliquots were taken from dilutions and Thorium was selectively extracted by 

ion exchange. Thorium was eluted, micro-precipitated and mounted on micro-porous filter media. Sample 

activities were then determined by alpha spectroscopy using energy specific regions of interest for 

Thorium-228, Thorium-230 and Thorium-232. Chemical recovery was determined by the use of a 

Thorium-229 tracer. Activity of the Thorium-229 tracer was determined by alpha spectroscopy using an 

energy specific region of interest. 
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ANALYTICAL RESULTS CONTINUED 

ISOTOPIC THORIUM CONTINUED 

Samples demonstrated acceptable results for all Thorium analyses. Chemical recovery was acceptable for 
all samples. The Thorium-228, Thorium-230 and Thorium-232 method blank demonstrated acceptable 
results. Results for the Thorium-228, Thorium-230 and Thorium-232 duplicate demonstrated a high 
relative percent difference; however, normalized difference is within acceptable limits for the analytical 
technique. Results for the Thorium-228, Thorium-230 and Thorium-232 laboratory control sample 
demonstrated an acceptable percent recovery. 

GROSS ALPHA & BET A 

Smears analyzed for Gross Alpha and Beta activity were attached directly to a stainless steel planchet and 
transferred to the counting room for activity determinations by gas-flow proportional counting. 

Samples demonstrated acceptable results for all Gross Alpha and Beta analyses. The Gross Alpha and 
Beta method blank demonstrated acceptable results. Results for the Gross Alpha and Beta replicate 
demonstrated an acceptable relative percent difference and normalized difference. Results for the Gross 
Alpha and Beta laboratory control sample demonstrated an acceptable percent recovery. 

CERTIFICATION OF ACCURACY 

I certifY that this data report is in compliance with the terms and conditions of the Purchase Order, both 
technically and for completeness, for other than the conditions detailed above. Release of the data 
contained in this hard copy data package has been authorized by the cognizant project manager or his/her 
designee to be accurate as verified by the following signature. 

M.R. McDougal 
Laboratory Manager 

Date: 7/15/2014 

Eberline Analytical wants and encourages your feedback regarding our pertormance providing radioanalytical services. Please 
visit http://www.eberlineservices.com/client.htm to provide us with feedback on our services. 
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Eberline Analytical 
Final Report of Analysis 

14-05094-01 

14-05094-01 LCS 

14-05094-02 MBL 

14-05094-03 DUP 

14-05094-04 DO 

14-05094-05 

KNOWN 

SPIKE 

BLANK 

Client 
10 

1031-1/0UTSIDE TRAILER 

1037-1/0UTSIDE TRAILER 

Report To: 

Dan Feezor 
Feezor Engineering;· Inc. -------~---------~_!JG_:: Purchase Order: 

406 East Walnut Street 
Chatham, IL 62629 

Sample 
Date 

05122/14 00;00 

05122114 00:00 

05122114 00:00 

04111114 13:30 

04111/14 13:30 

04125114 10:20 

05109114 10:13 

05/22114 00:00 

05122114 00:00 

04111114 13:30 

04/11114 13:30 

04125114 10:20 

Analysis Category: 

Sample Matrix: 

Method 

LANL MLR-100 Modified 

LANL MLR-100 Modified 

LANL MLR-100 Modified 

LANL MLR-100 Modified 

Gross Alpha I LANL MLR-100 Modified 

Worn Order Details: 

14-05094 SUPPLEMENTAL 
BT-026-P01 
ENVIRONMENTAL 
AF 

Result cu csu I MDA 

6.80E-07 

1.25E·11 

I 

Page 1 of2 

cv I Report 
Units 

uCilml 

!Cilml 

uCilml 

uCilml 

uCiimt 

uCifs 

uCils 

uCils 

uCi/s 

uCils 

CU=Counting Uncertainty;CSU=Combined Standard Uncertainty {2-sigma);MDA=Minimal Detected Activity;LCS=Laboratory Control Sampte;MBL=Biank;OUP=Ouplicate;TRG=Normal Sample;OO=Oupllca!e Origioai;CV=Crltlca! Value 
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SERVICES 

EBERLINE ANALYTICAL CORPORATION 
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Report To: Work Order Details: 

Eberline Analytical Dan Feezor SDG: 14-05094 SUPPLEMENTAL 
-------- ·-

Feezor Engineering, Inc. Purchase Order: BT-026-P01 

Final Report of Analysis 406 East Walnut Street Analysis Category: ENVIRONMENTAL 

Chatham, IL 62629 Sample Matrix: AF 

Lab Sample Client Sample Receipt \ Analysis I Batch 
Analyte Method Result cu I csu I 

MOA ! Report 

ID Type 10 Date Date • Date 10 
cv Units 

14-05094-01 LCS KNOWN 05122114 00:00 512112014 512912014 i 14-05094 Thorium-230 EML Th-01 Modified 5.50E-06 1.48E-07 uCi/ml -
14-05094-01 LCS SPIKE 05122114 00:00 512112014 512912014 14-05094 Thorium-230 EML Th-01 Modified 6.00E-06 9.39E-07 1.20E-06 9.44E-08 2.02E-08 uCilml 

s12112014 1 512912014 1 t4-oso94 
--

05122114 00:00 Thorium-230 EML Th-01 Modified 1.03E-13 1.49E-13 1.50E-13 2.49E-13 
' 

6.85E-14 uCIImt 

14-05094 Thorium-230 EML Th-01 Modified 5.62E-17 7.06E-17 7.09E-17 1.10E-16 I 3.22E-17 uCilml 

9.33E-17 9.49E-17 I 6.98E-17 8.23E-18 uCilml 

04125114 10:20 512112014 512912014 14-05094 Thorium-230 EMl Th-01 Modified 5.47E-07 2.41E-07 2.51E-07 1.22E·07 1.95E-08 uCils 

05/0911410:13 512112014 512912014 14-05094 Thorium-230 EML Ttl-01 Modified 3.10E-07 1.46E-07 1.51E-07 9.31E-08 1.84E-08 uCils 

N 1 04/1111414:00 512112014 512912014 14-05094 Thorium-230 EML Th-01 Modified 2.46E-07 1.75E-07 1.78E-07 2.01E-07 7.38E-08 uCYs 

04125114 10:36 5/21/2014 st29/2014 I 14-oso94 Thorium-230 EML Th-01 Modified 4.61E-07 2.31E-07 2.37E-07 1.35E-07 2.15E-08 uCils 

05109114 10:26 512112014 512912014 14-05094 Thorium-230 EML Th-01 Modified 3.62E-07 1.73E-07 1.79E-07 1.00E-07 1.61E-08 uCils 

1037B·710UTSIDE TRAILER 04111/1413:30 512112o14 1 5/29/2014 14-05094 Thorium-230 EML Th-01 Modified 1.48E-16 9.39E-17 9.57E-17 7.36E-17 1.18E-17 uCilml 

KNOWN 05122114 00:00 512112014 s12912o14 1 t4-oso94 Thorium-232 EML Th-01 Modified 4.91E-06 1.77E-07 : uCilml 

SPIKE 05122114 00:00 5121/2014 s12912o14 1 t4-oso94 Thorium-232 EML Th-01 Modified 5.67E-06 8.96E-07 1.03E-06 6.84E-08 ' 8.03E-08 uCilml 

BLANK 05122114 00:00 512112014 512912014 14-05094 Thorium-232 EML Th-01 Modified 2.10E-14 9.60E-14 9.60E-14 2.25E-13 I 2.17E·13 uCIIml 

1037-1/0UTSIDE TRAILER 04111114 13:30 512112014 512912014 14-05094 Thorium-232 EML Th-01 Modified 7.50E·17 7.5BE-17 7.61E-17 1.04E-16 9.92E-17 uCI/ml 

14-05094-04 DO 1 037-1/0UTSlDE TRAILER 04111114 13:30 5121/2014 512912014 14-05094 Thorium-232 EML Th-01 Modified 5.33E-17 5.81E-17 5.83E-17 6.96E-17 8.19E-17 uCi/ml 

14-05094-05 TRG 1037-210UTSIDE TRAILER 04125114 10:20 512112014 512912014 14-05094 Thorium-232 EML Th-01 Modified 4.88E-07 2.24E-07 2.28E-07 1.03E-07 1.21E·07 uC!Is 

14-05094-06 TRG 1037-3/0UTSIDE TRAILER 0510911410:13 512112014 5/29/2014 14-05094 Thorium-232 EML Th-01 Modified 1.57E-07 9.97E-08 1.01E-07 7.06E-OS 8.33E-08 uCifs 

14-05094-07 TRG 90037 -4/TRANSFER STATION 04111114 14:00 512112014 512912014 14-05094 Thorium-232 EML Th-01 Modified 1.34E-07 1.30E-07 1.31E-07 1.75E-07 1.65E·07 uCIIs 

14-05094-08 TRG 90037-5/TRANSFER STATION 04/25114 10:36 5121/2014 5/2912014 14-05094 Thortum-232 EML Th-01 Modified 3,02E-07 1.80E-07 1.82E-07 1.14E·07 1.34E-07 uCils 

14-05094-09 TRG 90037-6/TRANSFER STATION 05109114 10:26 512112014 5129/2014 14-05094 Thorium-232 EML Th-01 Modified 2.45E-07 1.43E-07 1.44E-07 1.17E-07 1.15E-07 uCIIs 

14-05094-10 TRG 1037B-7/0UTSIDE TRAILER 04/1111413:30 512112014 512912014 14-05094 Thorium-232 EML Th-01 Modified 1.95E-16 1.09E-16 1.10E-16 7.81E·17 6.88E-17 uCIIml 

CU=Countlng Uncertalnty;CSU=Combined Standard Uncertainty (2-sigma);MOA=Minimal Detected Actlvity;LCS=Laboratory Control Sample;MBL=Biank;OUP=DupUcate;TRG=Nonnal Sample;DO=Oupllcate Originai;CV•Critica1 Value 
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VOLUME CORRECTED OATA 

ORIGINAL DATA 

!r~lV\iilrRo:j'i!{:J'!;l,9:liiil.'\i!$WijJ9~\~~l:laJ!!iU1f:g~p!ill:r~W'l;j;UjiiiJH'Rill:ii!Jili[o!l~!~~m#!l~~P\eT¥#~iiitii!1l1i!Jmi1~!!;~i!~!lr!lliUmllfiHl!!;l~HHJ~i¥A'i?!Jmm 
'14-05094 ·03 'hSr 'ALPHA TH 1·FnoinPf'rininLJP . - .. . 

14~65094 :03 ..... 'iisr ··:eii:i'i\3Fi 
14-05094 os 'Apex 
i 4-o5o94 63 · · ; Apex ··1~~:~~-· 

· '-rH':232 
:ALPHA.ifi 
:aei'i\~sR· 

14-05094 
14-o5oe4· 
i4:o5094 04 
i4~o5oii4 : o4 
i4:oso94 o4 
i4:oso94 1o 
14~05094 1 0 
: i4-oso94 1 o 
: 14-o5o94 io 
14-o5os4 · io 

' 14-05094 03 
14-05094 03 

i 14-05094 6:3 . 
14-05094 03 
14-05094 . 03 

14-05094 04 
14-05094 04 
14-o5o94 o4 
14-05094 04 
14-05094 04 

. 14-05094 ii:i 
14-05094 10 
14-05094 ; 10 

·14-05694 ·•1o·· 
14-05094 10 

7/15/20148:42 AM 

'A:!lex 
·,hSr 
·,hsr 
. A.pex . Ti'H~226 

Apex ! if.i:23o · · 
CApax ·· ··· ~rH':232 · 

.. ,tisr '.i\i.PHA~'rH 
hSr ··············· 

Apex · · 1TH-22a 

'Apex · ifH:23o 
! AJ>eX :TH:232 

hSr 
hSr 
Apex 

.. 

Apex 
Apex TH:232' 

hSr !ALPHA_TH 
'hSr [BETA_SR 
Apex TH-228 
Apex 'TH-230 
Apex 
:lisr 
jl1sr: 
;Apex 
:Apex 
'Apex 

1 Engineelin DU 
1 Englneefiri DUP 
1 Engineerin bur 
1. Engineerin DUP 
1 En\llneerin [)up 
i Engineerin oo 
1 Englneeiln bo 
1 EngineeiiriToo 
1 Engineeiinibo 

·· i Engineerin'00 
· ·1·· Engineeriri'TRG · ···· 

1 EngineeriniTRG ·· 
·1 :Engineerin'i'RG. 

·· ~I:t~:~::~~~~f .. 

CORRECTED DATA 

1037-1/0UTSIDE TRAILER 
.1o37:11au'rs1bE i'R:Aii.i:R. 
1o37-1/i::iuisiDEfRAILi:R. 

15-05094 

CorrVol 

. 11-Apr-14• 1.72E+09i 
i 1:.Apr-i4 1.iie+os: 
i 1~Ajli:14' ·· s.6oe+iui: 

. 1 i :Apr -14 uoe+Oii 
· 11-/\pr:1:( a.soE.+os 

•• r:{~~~;;;: ••!:i~::~!' 
· a.soi:+os: 

1.72e+os: 
1.72E+os: 

lofl 


